Capter6: Partial derivatives

6.1-Functions of several variables

Q1) Determine the domain of f and the value of at the indicated points.

A)Compute the indicated expression if it is defined:

1-f(x,y) = 2x — y?; (=2,5); (5,-2);(0,-2)
2- f(x,y) = £ (3,1); (1,3);(2,0)
3-fw,v) = ulfzv; (2,3); (=1,4);(0,1)
4- f(x,v,2) = /25 — x% — y2 — z2; (1,-2,2); (=3,0,2)

5- f(x,y,z) =2 +tanx + y sin z; (1,-2,2); (-3,0,2)

6.2-partial derivatives

I)Find the partial derivatives of f:

1)f(x,y) = 2x*y3 —xy?2+ 3y +1 6)f (x,y) = arctan(i)
2)f(x,y) = (x® — y*)? 7)f (x,y) = x cos G)
_xX_Y X
W) =55 B)f (x,y) = In |22
4)f(x,y) =e*Iny 9)f (x,y) = x* +y?
5f(x,y) =xeY +ysinx 10)f (x,y) = 2x + y)cos*

Il)Find the partial derivatives of f:

1-f(x,y,2z) = \/4x? — y? sec(x + 2)

2- f(x,v,2z) = x?e?Y cos z;

x2—z2
3_f(x' Y z) = 1+sin(3y)’

4-f (x,y,z) = (y* + z*)*
5-f(x,y,z) =xe’ —ye* +tze™;
6- f(x,y,z) = xyz e**




INVerify that f,,, = fx
1-f(x,y) = xy* — 2x?y® + 4x? — 3y
2
2 fley) =1

x+y
3-f(x,y) =x%e %Y + y 2 cosx
4-f(x,y) = y2e* +

x2y3

5-f(x,y) = {/x% + y?

IV)Solve the following:

1)if w = 3x%y3z + 2xy*z* — yz, Find wy,,
2) if w = utvt? — 3uv?t3, Find wyy,
3)if v =y In(x? + z*), Find v,,,

4)if w = sin(xyz), find ’w
9z dy dx
5)if w = yzszz' Find azagav;z
6)if f(x,y) = lnm show that % + Ziyz =0
7)if f(x,y) = e  cosy + e cos x show that 327]; Ziy}; =0
8)if w = cos(x — y) + In(x + y), show that Ziv: + g?;v =0

9)ifw = (v — 2x)* — \/y — 2x, show that w,, — 4w,,, = 0
10)if u(x, y) = x* — y%,v(x,y) = 2xy, show that u, = v, and u, = —v,

11)if u(x, y) = Y v(x,y) = X

x2+y2’

Ziy? show that u, = v, and u,, = —vy



6.3-Chain Rules

[)Solve:
IR 2 2 . _ g ow  ow
1)w =usinv, u=x“+y*,v=xy.Find ox’ 3y
ow ow
_ 2 _ . _ . . ow ow
2Q)w=uv+v°, u=xsiny,v = ysinx. Find %’ 3y
. d 0
3)w=u?+2uv,u=rlns, v=2r+s.F|nda—‘:, a—vsv
. d 0
Hw=e, t=r+s, v=rs.Find=, =
ar ds 5 5
_ .3 2 — oY o — X — +2v Find & %2
S5)z=r°+s+v*, r=xeY, s=ye*, v xy.Flndax, 3y
., 0z 0
6)z=pq+qw, p=2x—y, q=x—2y, w=—2x+ 2y.Find a—i, ﬁ
. Jr oOr Or
7)r=xlny, x=3u+vt, y—uvt.Flndaa,aE,aa
8)r =w2cosz, w=ulvt, z=ut?. Find=, =, =
du Jdv 0t

p =u?+3v2 —4w? u=x-3y+2r—s, v=2x+y—1+2s,

—x+ 2y +7r+s. Findg—f

10)s = tr + ue¥, t =xy?z, r = x%yz, u=xyz? v = xyz. Find%
1

_ .3 _ .3 _ 1 _t noqaw
11)w = x Y, x=7,Y t+1.F|nddt

12)w =In(u+v), u=e?, v=t3—t% Find Z—V:

6.4-Implicit differentiation

NIf y = f(x), find y’

1) 2x3 +yx?2 +y3 =1

2) x* + 2x%2y?2 = 3xy3+2x =0

3)6x + /xy =3y —4

2 2
4)x3 +y3s =4
. 0z 0z

INIf z = f(x,y), find aand %

1)2xz3 — 3yz? + x*y* + 4z =0
2)xz% + 2x%y —4y2z+3y—2=0
3)xeY? — 2ye** + 3ze*Y =1

4)yx? + z? + cos(xyz) = 4



) ifw = f(x,y),x =rcos@, y =rsin 8, show that
(B + (3 =+
9’v o 9%y

W)if v = f(x — at) + g(x + at), show that SZ a5

V)if w = cos(x +y) + cos(x — y), show that w,, = w,,,,



